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Introduction
The evasion of social security contributions has been a long-standing problem in the countries of Latin America and Central and Eastern Europe (CEE). Crude estimates for some Latin American countries in the early 1990s show that 50% to 60% of the contribution liability remained uncollected, with Brazil heading the list, while between 20% and 30% of total contribution income in CEE was evaded as estimated by the International Labour Office in the mid-1990s (Gillion et al., 2000) . In 2002, for example, according to a number of surveys, approximately 34% of all employed in Bulgaria understated their true wages and 25% worked without an official labour contract (Dimitrov et al., 2004) .
Although pervasive in CEE and Latin America, payroll tax evasion is by no means limited to these regions. In fact, as Gillion et al. (2000) point out, this type of evasion poses a challenge even in the OECD countries, albeit on a smaller scale.
Not only does payroll tax evasion undermine the credibility and legitimacy of the social security system, but it also distorts labour markets by creating unfair competition and necessitating higher tax rates to generate required revenue (Pashev, 2005) . Unlike tax evasion that affects the general functioning of government, contribution evasion directly impacts current pensioners' benefits and compliant contributors under the defined benefit (DB) scheme. It reduces aggregate savings and output and may result in the introduction of a minimum pension paid from general revenue in defined contribution (DC) systems with low personal savings (Manchester, 1999; Gillion et al., 2000) . When achieved through the underreporting of wage earnings, contribution evasion tends to flatten the benefits structure, erodes the personal income tax (PIT) base and, depending on strategy, spreads out to other tax bases as well.
There are various ways for an employer to evade the payment of contributions. The principal strategies include failing to register an employee or registering him as a contractor/temporary worker, not remitting contributions to the authorities, underpaying withheld contributions, or underreporting wage payments (McGillivray, 2001; Bailey and Turner, 2001) . In many countries employers are responsible for filing a tax return on behalf of employees in the absence of other personal income but the labour income. All of the above schemes, therefore, can be executed with or without the collusion of the employee.
Studying evasion is especially difficult due to its illegality and hence, lack of consistent data. Nevertheless, various theoretical and empirical studies, predominantly on personal income tax evasion, have emerged, primarily after 1972, when Allingham and Sandmo (1972) positioned evasion in a specific theoretical framework. Contribution evasion, 3 however, remains largely unexplored in the economic literature.
In this article, we consider contribution evasion in conjunction with tax evasion accomplished through massive underreporting of labour income in Bulgaria over the 1997-2002 period. Throughout this period, direct taxes fell steadily, with the statutory corporate income tax (CIT) rate going down from 42.4% to 23.5% for big companies and from 33.4% to 23.5% for smaller businesses. Social security rates, however, exhibited a slight downward trend, from 44% in 1997 to 42.7% in 2002. Yet, the reduction in direct taxes in Bulgaria did not translate into a narrower compliance gap, a fact largely attributed to the excessive burden of compulsory contributions (Pashev, 2005) .
The most widespread means of evading contributions was the understatement of workers' real earnings, which triggered evasion in the PIT base too (Dimitrov et al., 2004) . Since firms understated wages, they necessarily ended up with higher corporate profits because labour costs are a deductible expense. Thus, they faced a trade-off between overpaying CIT or paying full contributions. For the period 1997-2002, the CIT rate was significantly lower than the payroll tax rate, creating incentives for shifting out of the payroll base.
We develop a theoretical framework in which employers and employees cooperate in underreporting actual wages for tax purposes. As a result, employers decrease their payroll tax payments, while employees receive higher net wages. The workers' decision to forego future pension benefits for current income and the employers' choice to evade are discussed in the context of Bulgaria and the specificities of its economy, but to a large extent such analysis is applicable to any country with a weak tax administration, significant payroll tax rates relative to the corporate burden, and general public mistrust in authorities. The declaration of lower wage payments than incurred in reality increases the firm's taxable income (TI) and hence, profit tax liability. The employer, therefore, can decide to decrease TI through the manipulation of sales or other means in order to bring profit down to its actual level or to overpay corporate income tax, fully or partially.
We then derive the relationships between the magnitude of fraud, the payroll and the CIT rates.
To find out whether there is indeed shifting of tax liability out of social security into the corporate tax base, we use firm-level panel data for Bulgaria from 1997 to 2002.
In particular, we study the effect of the payroll and the CIT rate, and the difference between the two on reported wages and taxable incomes by firms. In the presence of income shifting, we would expect a positive effect of the corporate tax rate on reported wages and a negative effect of the payroll rate on taxable income. The effect of the tax wedge on wages should be negative, as an increase in the tax wedge makes income 4 shifting out of the payroll base more profitable and hence, drives reported wages down.
Even if only a fraction of firms decide to overpay corporate income tax as a result of their evasion activities in the social security base, the tax wedge should have a positive influence on reported taxable incomes in the corporate base. We exploit the two-rate CIT code until 2002, the annual cuts in the CIT, and the fact that different categories of labour are subject to different payroll contribution rates within and across years, as sources of variation in the tax rates.
Our results show that a 1% increase in the CIT net-of-tax-share reduces wages in the economy by .21%, but raises taxable incomes. Conversely, a 1% rise in the payroll net-of-tax-share results in .28% higher reported wages. Due to these opposing effects, the overall impact of the changes in the corporate tax on the combined tax base of wages and taxable incomes is small, even though wages and TI individually respond considerably to fluctuations in the CIT rate.
The paper is structured as follows: Section 2 summarises the literature on contribution evasion; Section 3 presents the theoretical framework of analysis ; Section 4 provides an overview of the Bulgarian social security system and the major reforms over the period of interest as well as sketches the main features of the CIT law, while in Sections 5 and 6 we discuss the data, the empirical specification, and test the main hypotheses generated by the model; Section 7 evaluates the impact of the tax reforms on the full tax base and Section 8 concludes.
Literature on Evasion
The economic literature on contribution evasion is scant, even though there has been a significant discussion of the reasons, consequences and the possible strategies for fighting payroll tax evasion (Gillion et al., 2000; McGillivray, 2001; Bailey and Turner, 2001; Manchester, 1999) . Theoretically, the issue of wage underreporting has been tackled in considerable detail by Gideon Yaniv in a series of papers in the context of personal income tax (Yaniv, 1988 (Yaniv, , 1992 . Yaniv (1988) studies the advantages of withholding versus selfdeclaration for personal income taxation. In particular, he explores the possibilities of tax evasion in a withholding system, in which the employer remits employees' withheld PIT taxes to the authorities. The employer may choose not to comply by understating his total wage payments without the knowledge of his employees. Thus, the employer appropriates part of the personal income taxes of his employees, which he was supposed to transfer to the authorities. Yaniv assumes that the firm always overpays corporate income tax due to wage underreporting and if caught, will be either reimbursed or not. Therefore, the author imposes full shifting of tax liability from the personal to the corporate tax base, abstracting from other taxes, such as payroll tax, that are inevitably affected by this type of fraud mechanism.
Collaborated employer-employee evasion is explored in Yaniv (1992) , again in the context of the PIT. The mechanism of cooperation is the following: The employer understates his wage payments and as a consequence overpays CIT. Because less PIT tax is withheld from employees, they agree to work for lower than the market wage in order to compensate their employer for the risk of being detected and the overstatement of his profit liability.
While PIT evasion is incorporated into the model developed in the current paper, it only arises as a consequence of payroll tax evasion. We consider a mechanism in which the market wage remains unchanged in reality, but is underreported for tax purposes.
Accordingly, benefits to the employer and to workers accrue from lowering their payroll tax liability at the expense of the government, resulting in lower cost to the employer and higher net wages. Higher net wages for the worker further follow from the fact that a lower wage stated in the labour contract translates into a lower PIT payment.
Lastly, Yaniv (1993) examines the hiring of workers without a labour contract, which is yet another possible channel for payroll tax evasion. In this case the choice variable is the number of employees declared rather than their wage level. In this article we will not take this option into account but will focus entirely on wage understatement.
Recently, there have been a number of empirical papers on contribution evasion in Asia, and in particular, China. Nyland et al. (2006) make use of firm-level data of audited businesses in Shanghai who either paid their contributions in full, underpaid, or overpaid. They set out to determine the characteristics of firms who tend to underpay contributions and find that firm size plays a role in evasion. Their results show that in Shanghai big companies tend to evade more contributions relative to smaller firms.
Although not focusing on evasion, Gordon and Slemrod (2000) provide some empirical evidence on income shifting between the corporate and personal tax bases triggered by differences in the PIT and CIT rates. Using aggregated cross-sectional data, the authors estimate the effect of the difference in tax rates on both the corporate rates of return and labour compensation of individuals. Their regressions yield a positive statistically significant relationship between the PIT rate and the corporate rates of return, whereas this relationship is reversed for the CIT rate, signalling a strong case for income shifting.
If tax liability is shifted out of one base into another, then the decrease of income into the first base should be accompanied by an equal increase in income in the second 6 base. Checking if this is indeed the case, Gordon and Slemrod (2000) find that a one percentage point increase in the difference between the CIT and PIT rates leads to a 3.4% rise in reported labour income in a pooled 2SLS regression.
The present paper considers the shifting of income from the social security system to the corporate tax base through the mechanism of wage underreporting. This shift may not be complete, in the sense that employers may choose not to report all sales and hence avoid overpaying profit taxes.
The Model
We develop a model in which the firm underreports its wage bill, while having the consent of its employees and shares the benefits of evasion with them. The firm simultaneously decides whether to overpay corporate profits, only part of the increase in profit, or none of it.
Let the true profit of the firm be π real = Y (L * ) − w R L * − w R L * t s , where w R is the gross wage paid to the employee in the absence of fraud, L * is the number of workers, already optimally chosen by the firm, and t s is the payroll tax rate on the employer. 1 Y (L * ) is the value of output. Since the total wage bill depends both on the number of employees and their individual wages, we have assumed that the company has optimally chosen its number of employees and manipulates wages in order to adjust the total wage bill.
Denote t e to be the payroll rate on workers and t p the personal income tax rate.
A non-evading firm pays w R (1 + t s ) per employee, while a worker's after-tax earnings are (1 − t p )(1 − t e )w R . If the firm underreports w R by an amount u, the gross wage for tax purposes becomes w R − u. This type of evasion generates benefits from three different sources: Contributions payable by the firm decrease by ut s L * , ut e L * is the fall in employees' contributions and finally, PIT revenue goes down by t p (1 − t e )uL * .
We do not introduce a bargaining mechanism between workers and employers for the redistribution of the above-mentioned gains. Before a person is hired, he needs to sign an employment contract stipulating his exact gross remuneration to be w R − u, with the mutual understanding that he will actually receive w R with u given under the table.
The worker's net wage increases by t p u + t e u(1 − t p ), i.e. we assume that the savings realized due to evaded employee's contributions go back to the employee in the form of higher compensation. In other words, if the total payroll rate is 30% divided into a 80:20 ratio between an employer and a worker, underreporting the wage by 1$ results in a 24¢ gain for the employer and a 6¢ gain for the worker, ignoring the PIT benefit. The diagram below summarises the benefits of evasion to both parties:
no-evasion net wage
Evasion (What is seen by authorities):
Evasion (What happens in reality):
As the firm cannot report its true wage bill, the profit that it declares to the authorities
The real profit as a result of contribution evasion increases to
The difference π reported − π real = (1 + t s )uL * constitutes an evasion-driven increase in profit that can be taxed at the corporate tax rate t c . It is at this point that social security evasion creates incentives for further manipulation of taxable income in the corporate income tax base.
Without contribution evasion, reported taxable income is such that the marginal benefit of reporting one more dollar equals the marginal cost. The underreporting of wages artificially increases TI above its optimal level and the firm has an incentive to bring profit down. This is not a costless procedure, however, since manipulation of invoices, or whatever other method the firm chooses to hide the rise in profits, involves the risk of being caught. Moreover, an audit based on suspicions that a firm underreports wages can also uncover manipulation of profits, whether or not triggered by contribution evasion. In any case, contribution evasion increases the probability of audit in general, and hence the marginal cost of profit manipulation goes up, inducing profit overreporting.
Knowing by how much its profit rises on paper, a firm can choose to hide part of its sales or choose another strategy in order not to pay corporate income tax in excess of its true liability. 2 Suppose that the firm subtracts a fraction φuL * (1 + t s ) from its 2 Some firms may deliberately decide to overpay CIT in a given year, especially if they have understated 8 taxable income. Thus, if φ = 0, there is no attempt to bring profit down to its true level and part of the losses in social security revenue are mitigated by more collections in the corporate tax base. If φ > 0 (φ = 1), the cost of contribution evasion is partially (entirely) eliminated. We do not consider the case when φ > 1. In other words, we restrict the firm to not manipulating profit for its own sake but only as a consequence of wage underreporting. 3
As long as the firm engages in fraud in both bases, the total amount evaded is:
The firm's behaviour is constrained by the probability of detection and penalties that make evasion costly. Let the probability of detection bep = p 1 (φ(1 + t s )uL * ) + p 2 ( u w R ), where p 1 (.) is a function of the amount by which the firm adjusts its TI, in order to bring profit closer to its actual level. p 1 (.) is the probability of being caught for cheating at the corporate tax base, while p 2 (.) is the probability that the mechanism of contribution evasion is exposed. We follow Slemrod and Yitzhaki (2000) and assume an endogenous detection probability that is an increasing function of evaded income in the corporate tax base, so that p 1 (φ(1 + t s )uL * ) > 0. p 2 (.) is a function of the ratio of the amount of wage underreported to the total wage and is also assumed to be increasing in the amount of wage underreported, p 2 ( u w R ) > 0. A firm that is paying contributions on minimum wages is more likely to attract attention than a firm paying the average wage for the economy. If u = 0, then p 1 = p 2 = 0, which captures our previous assumption that there will be no corporate income adjustment without contribution evasion. The firm is risk neutral. Its after-tax profit if not detected is:
For the determination of a penalty scheme, we assume that an audit performed for corporate tax evasion uncovers wage understatement and vice versa. An important question in this context is whether the firm will be reimbursed for its overpayment of profit (if any), not reimbursed, or penalised for engaging in evasion in general (Yaniv, taxable income in previous years in expectation of the lower future rate. Regarding strategies for reducing sales, the most common one is not issuing an invoice, which makes a cash transaction untraceable.
1988). In the first two cases -full or partial reimbursement and no reimbursement at all -the firm faces no penalty for manipulating profits provided that it is triggered by contribution evasion. Therefore, it pays off to set φ = 1. If not detected, the firm will have eliminated the cost of its contribution fraud partially or fully. If detected, it will be punished for payroll and personal income tax evasion, but not corporate profit understatement. Thus, even though the profit tax is overpaid, it makes sense not to reimburse the firm, but to punish it with a fraction of the tax "evaded". In a sense this would be a punishment for not overpaying CIT completely because, if this were the case, then no CIT "evasion" would have taken place. The penalty under these conditions becomes:
where λ 1 > 1 and λ 2 < 1. 4 In the event of detection, the firm's profit changes to:
An employer then chooses φ * , and u * to maximize expected profit:
The first-order conditions for this problem are:
where
As discussed above, the marginal cost of underreporting one dollar of profit,
is a function of both the probability of detection for profit manipulation p 1 as well as the probability of detection for contribution evasion p 2 , and is equal to the marginal benefit, t c . The second-order condition of (7) also imposes a restriction on p 1 (φ(1 + t s )uL * ). 5
It can be seen from (8) that the marginal benefit of underreporting wage by one dollar, t s , equals the marginal cost of overreporting profit at the corporate tax base plus the expected penalty. We thus obtain the necessary condition for contribution evasion to be
which requires that the CIT is below the payroll rate.
Denote E[π] = f . Let f φ and f φφ be the first and second derivatives of f with respect to φ. Rewriting the FOC, totally differentiating them and dividing by dt c , we obtain:
where dt s = dt p = dt p = dλ 1 = dλ 2 = dw R = 0, since we would like to consider only the effects of a change in t c .
We use Cramer's rule to determine the sign of
It can be shown that det|B| < 0, so that du dtc < 0 (see Appendix II for derivations). This negative relationship is not unexpected. A decrease in t c stimulates contribution evasion by decreasing both the marginal cost of reporting more profit and the expected penalty so that d(w R −u) dtc > 0. Thus, cutting the CIT rate can raise taxable income in 5 The second-order condition is −(1 + ts)uL * (p 1 + 2p 1 λ2tc) < 0 and holds if p 1 > 0, i.e. if p1 is convex. The second-order condition of (8) imposes the same restriction on p2, p 2 > 0 6 f φφ fuu − f φu 2 > 0 is a sufficient condition for a relative maximum.
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the economy through two separate channels: First, a smaller rate translates into less corporate tax evasion; second, a lower rate triggers more social security evasion through the underreporting of wages with at least some firms overreporting corporate profits.
Therefore, the policy of lowering the corporate tax burden may backfire through more evasion in another base.
Studying the effect of a change in t s on w R − u, w R − u is decreasing in the payroll rate, again pointing to the fact that increasing the contribution burden may cause more wage underreporting. This is due to the positive sign of du dts > 0 (Appendix II). The relationships between the tax rates and φ are dφ dtc < 0 and dφ dts > 0 and are derived with Cramer's rule in the same fashion as the relationship between u, t c and t s above. A decrease in t c leads to higher φ since, all else being equal, the firm has a stronger incentive to underreport wages, and therefore needs to manipulate profit more.
A fall in t s lowers φ for precisely the opposite reason.
Lastly, we explore the effect of tax rates on taxable income. The TI that is going to be taxed at the corporate base is:
We ignore proceeds to the government from fines, as we are interested only in changes in revenue stemming from changes in taxable income.
On the one hand, a lower CIT rate decreases TI because φ goes up. On the other hand, lower t c increases TI because u increases, so the overall effect is ambiguous. Note that there will be a further effect -bigger incentive for honest reporting of profits unrelated to payroll tax evasion -which is not captured by the above formulation. The sign of dT I dts is also ambiguous. Decreasing t s raises taxable income because less payroll tax expense is deducted and because φ decreases, but u goes down, shifting TI downwards.
We therefore turn to the data to determine these relationships. Before that, we briefly describe the reforms in the two tax bases, on which we base our empirical analysis.
Institutional Background

Social security system: Reform and characteristics
Until 1997 the social security system in Bulgaria was typical of any centrally planned economy: It was a standard pay-as-you-go (PAYGO) DB plan characterised by a loose linkage between benefits and contributions, too liberal conditions for access to the pension system, and an insurance burden borne solely by employers. By 1997 it became clear that a reform could no longer be postponed if the financial sustainability of the system was to be preserved (Shopov et al., 2005) .
The changes led to the establishment of a three-pillar pension system known as the World Bank scheme, with the first pillar being the obligatory PAYGO. Some of the mandatory insurance contributions were redirected towards private occupational and eventually universal pension funds as well, which formed the basis of the second pillar, capital-based, with individual insurance accounts. The third pillar is a voluntary insurance system with people paying voluntary contributions into individual accounts.
For a couple of years after its establishment the 2nd pillar was restricted to workers from the so-called first and second labour categories who paid contributions to occupational funds for supplementary pension and early retirement. People in these two categories are employed in hazardous conditions, such as miners, underground geologists, hydrologists and others (see Appendix I for a detailed classification).
Despite its fully funded structure, contributions to the second pillar are made only by employers. Note that in the empirical section of the paper, we do not take into account the part of the payroll rate that employers pay to 2nd Pillar Universal or Occupational funds, which is reported in Table 1 for the sake of completeness.
Workers in the three different labour categories face different payroll rates, with the first labour category having the highest rate due to the amount of risk involved in these professions. In 1999, for example, an employer had to pay 51.7% in payroll contributions for a first labour category worker, 46.7% and 36.7% for second and third labour category employees, respectively (Table 1) . Over the years, these rates have decreased for employers as the social contribution burden was gradually shared with the workers.
Prior to 2000, the system did not distinguish between separate insurance risks. From 2000 onwards differentiated amounts of insurance contributions for pension, sickness and maternity, and work injury were introduced, with the employer and the employee sharing the contributions in a given ratio. The payroll contributions payable by employers in 1997 amounted to 42% of gross salary for workers in the third labour category. Four 13 The nature of the reform in the pension system was such that within a given year the difference between the payroll rates of the third and second labour categories remained fixed at 10 percentage points, while that between the second and first category remained 5 percentage points. Table 1 further shows that the payroll rates for the different labour categories changed by the same percentage points from year t − 1 to year t. This means that the cross-sectional and time series variation in the payroll rates in absolute levels is the same for all three labour categories. Nevertheless, the percentage changes vary by labour category and over time, which allows us to identify the effect of the payroll rate on reported wages and taxable income using various econometric specifications.
Corporate income tax
Unlike the persistently high payroll tax rates, the tax rate on profit in Bulgaria has been lowered substantially over the years (Table 2) . For the whole period 1997-2002 firms paid a tax on profits for the central budget and a tax on profit for municipalities -the municipality tax. The tax base for the municipality tax was taxable income, while the tax base for the tax on profit was the taxable income reduced by the amount of the municipality tax.
From 1997 to 2001 the standard CIT rate varied from 42.2% to 23.5%, a change of 18.7 percentage points. Firms with taxable income below a legally stipulated threshold were subject to a lower preferential rate, which was less volatile than the standard rate and changed by about 10 percentage points in the period 1997-2002. It is important to point out that the system was not progressive, and firms subject to the standard rate did not pay the lower rate for profits up to the threshold. Starting in 2002, a single rate was imposed irrespective of firms' TI. Table 2 summarises the standard and preferential tax rates and shows the effective rate taking into account the local CIT surcharge.
The decrease in the CIT rates, however, was not accompanied by an extensive expansion of the tax base to make the reform revenue-neutral. Depreciation rates and loss carry-forwards remained unchanged throughout the 1997-2002 period ( The main dependent variables of interest are the firm's total cost of employment (staf ), which is the yearly amount paid in salaries and contributions, and corporate taxes paid (taxa), according to which we will assign each firm its respective tax rate and calculate TI ( Table 4 ). The explanatory variables are firm size, measured by the amount of sales (turn); the number of employees, fixed assets and total assets, and the degree of indebtedness, which we capture by the amount of current liabilities (culi ). We additionally control for changes in current assets (cuas).
Only firms that file a report at the end of the year are included in the panel. Firms in liquidation, dissolution, or bankruptcy are excluded from the analysis. Since sole traders are subject to special taxation, which is not part of the Corporate Law, they are not considered either. We have further excluded partnerships, cooperatives and other unincorporated entities, thus restricting the dataset to private and public limited liability companies (61%) and one-person private and public limited liability companies (38%).
The remaining 1% of the firms in the data are branches of foreign companies and state companies.
If a firm has submitted both consolidated and unconsolidated financial statements, we consider only the unconsolidated one. Firms with missing values for both taxes paid and cost of employees for all years they appear in the panel, are dropped. We have further dropped observations with missing values of taxes paid, cost of employees, Note: lnWage is the natural logarithm of reported wage per worker. The reported wage is obtained by dividing the total annual wage bill staf (wages + contributions) by (1+ts)*empl, where ts is the payroll tax rate and empl is the number of employees. TIt-TIt−1 is the first difference of taxable income and is in hundred thousands of Bulgarian levs; ln(1-ts) is the natural log of the net-of-tax-share of the payroll tax rate; ln(1-tc) is the natural log of the net-of-tax-share of the corporate tax rate; ln(ts-tc) is the natural log of the difference between the payroll and the corporate tax rates, while ln(1-ts/1-tc) is the natural log of the ratio of the net-of-tax-shares of these two rates; ln(Fias/Toas) is the natural log of the ratio between fixed assets (tangible fixed assets + intangible fixed assets + other fixed assets, including financial fixed assets) and total assets; ln(Turn/Toas) is the natural log of the ratio between sales and total assets; ln(Culi/Toas) is the natural log of the ratio between current liabilities (loans + accounts payable + other current liabilities) and total assets; ln(Cuas/Toas) is the natural log of the ratio between current assets (stocks + accounts receivable+other current assets) and total assets. number of employees, total assets and fixed assets only at the beginning and the end of each panel.
We need to differentiate between firms based on their taxable income and the type of industry they operate in. For that purpose, we first recover TI from the data. We multiply the taxable income threshold stipulated by law with the lower CIT rate for a given year and assign firms that pay less than that amount in tax the low CIT rate, while those paying more are assigned the standard rate. This means that firms can switch between rates based on their annual income. Lastly, a zero corporate tax rate is assigned to those firms that have paid zero or have reported negative profit tax. Based on the differentiation between the corporate rates, we have some cross-sectional variation
within a year and due to the continuous tax rate cuts, good overall time-series variation.
Once companies calculate their book profit, they have to add and deduct all items specified by law in order to obtain their taxable income. As a consequence, the data contains many firms that have zero or negative book profit but have paid positive tax.
The converse is also true -some firms with positive profits for a given year pay no tax.
Therefore, book profit can not be used in place of TI, nor is it a good indicator of it.
For this reason, we recover TI by dividing the tax liability by the respective tax rate.
In view of the fact that the data do not provide information on losses carried forward, taxable income is probably adjusted downwards or becomes zero for some firms that have sustained losses in previous years. Another possibility why TI can deviate from the true tax liability are so-called deferred taxes. Hanlon (2003) provides a simple example of deferred taxes that arise as a result of tax differences, which in turn are due to, for example, different methods of depreciation used for book (straight line depreciation) and tax purposes (accelerated depreciation). Moreover, some firms may have made prepayments on current profits, and taxes paid in previous years have an impact on the current liability as well.
Intertemporal shifting of income within a base and between bases through avoidance and evasion mechanisms in anticipation of lower rates in the future can also affect the amount of reported taxable income in the current period. It is likely, therefore, that our measure of TI constitutes a rough approximation of real TI and hence there is measurement error in the explained variable. 8 Despite the high probability of such an error, the estimated coefficients will not be biased, and the standard errors, while valid, will be larger due to the fact that the population variances of the coefficients are larger (Wooldridge, 2002) .
Social security rates are assigned to each firm depending on its type of industry.
The payroll tax rate, therefore, varies between industries within a year and over time.
Appendix I lists the industries that fall within the first and second labour category and are, as a consequence, liable to pay higher payroll contributions. On average within a given year, the share of firms in the first labour category is 1% of the sample, and that of the second labour category -10% of the sample. The AMADEUS database provides firms' total cost of employment staf , which is the sum of wages and payroll taxes. We divide staf by 1+t s and the number of employees in order to obtain the average reported annual wage bill per employee, w R .
Empirical specification
In order to test if there is shifting of income out of social security into the corporate tax base as a result of a faster decreasing corporate tax rate than payroll rates, we employ the following basic specifications:
where ln(1−(t s ) it ) and ln(1−(t c ) it ) are the natural logarithms of the net-of-tax-shares of the payroll and corporate tax rates, respectively, in firm i at time t. ln(w R it ) is the natural logarithm of the reported wage bill, while D.T I it is the first-difference T I it − T I it−1 in absolute levels. Equations (15) and (16), where the two tax rates are entered separately into the wage and taxable income equations, most closely follow the model developed in Section 3. Our model predicts that an α 1 > 0 and α 2 < 0 would be indicative of shifting out of the payroll base, while we expect that β 2 > 0 in the TI equation.
Note that due to the very large number of firms reporting zero TI, we are not able to log-transform taxable income. Approximately 50% of firms bunch at the corner solution of zero TI. For example, 20% report TI=0 in 1997, and this percent grows to 60% in 2001.
A logarithmic transformation of taxable income will automatically drop observations with zero taxable income, as log(0) is not defined. In effect we will be selecting on the dependent variable and use only those firms which have reported positive taxable income in the estimation. By dropping the zeros, the dependent variable would no longer be taxable income, but TI conditional on the firm realising any profit to be taxed E(ln(y)|x, y > 0).
As an alternative to eqs. (15) and (16), we consider the effect of the tax wedge ln(t s − t c ) or ln( 1−ts 1−tc ) on the two explained variables.
The tax wedge, which Gordon and Slemrod (2000) refer to as a "tax incentive term", is a measure of the incentives to engage in income shifting, given the difference between the rates in the two bases. Provided that there is shifting of income between the two bases, the reported wage should decrease as the difference between the payroll rate and CIT increases, which translates into γ 1 having a negative sign. If the increase in TI that stems from payroll tax evasion is completely overpaid in the corporate income tax base, we should observe a σ 1 > 0 and similar in absolute value to γ 1 . In the model we have allowed firms to cook the books and choose not to overpay CIT, which is very likely to be happening in reality. Therefore, we expect that ln(t s − t c ) will have a smaller effect on TI than on wages.
Given that we use net-of-tax-shares for our second definition of the tax wedge, the sign of ln( 1−ts 1−tc ) will be the opposite of that of ln(t s − t c ). The limited variation in ln(1 − t s ) from 2000 to 2002 means that the variation of ln( 1−ts 1−tc ) will be driven mostly by variation in ln(1 − t c ) as exhibited by the identical standard errors of ln( 1−ts 1−tc ) and ln(1 − t c ) for [2000] [2001] [2002] (Table 4 ).
Estimation issues
There are several estimation problems with the specifications as presented thus far.
First, ln(1 − (t c ) it ) is endogenous in the TI equations. While the CIT rate influences the amount of TI reported, it is TI that determines which corporate tax rate the firm is subject to. The solution of reverse causality in similar specifications has been the introduction of an instrument (IV), which is correlated with the endogenous variable, but exogenous to the error term (Gruber and Rauh, 2007; Gruber and Saez, 2002) . We follow the literature and construct such an IV by keeping a firm's TI in year t the same as in year t − 1 and use only the changes in the tax law between the two years for identification. TI in year t is also adjusted by growth rates, which are exogenous to the firm's behaviour and therefore show how TI would have grown in the absence of any interference by the company.
The growth rates are calculated in the following way: Apart from Bulgaria, we use data for the Czech Republic, Hungary, Poland, and Romania taken from the AMADEUS dataset for the period 1997-2002. Firms within each NACE2 industry are separated into taxable income deciles. TI for the Czech Republic, Hungary, Poland and Romania is calculated in the same way as that for Bulgaria -by dividing taxes paid by the statutory tax rate. Statutory tax rates for the four additional countries are taken from Ernst & Young Worldwide Corporate Tax Guides.
The growth rates of TI from year t − 1 to year t for each income decile within a given NACE2 industry is calculated for Poland, the Czech Republic, Hungary and Romania and averaged out. We then multiply the TI of Bulgarian firms in year t − 1 by one plus the specific NACE2-TI income decile growth rate and apply the year t tax rules to this adjusted TI. It is possible that the four countries we use may have had shocks affecting their industries differently; however, they were still in transition in the period we consider and coming out of a similar political and to some extent economic background as Bulgaria, albeit the Czech Republic and Hungary being much stronger and bigger economies.
, which is the log of the predicted net-of-tax-share. The same logic applies for ln((t s ) it − (t c ) it ) and ln 1−ts 1−tc , which are instrumented with ln((t s ) it − (t p ) it ) and ln 1−ts 1−tp , respectively in the incentive-term specifications.
Second, the instruments above are constructed as a function of income in the previous period t − 1. Thus, if T I it−1 is correlated with δ(δ * ), running the regression with the IVs will still produce biased results. The two sources of endogeneity in this framework, as described by Gruber and Saez (2002) , are mean reversion and changes in the income distribution. Mean reversion occurs when there are fluctuations in taxable income, which are transitory. For example, a firm that is exceptionally successful in year t − 1 is likely to revert to its normal performance in year t. External shocks, which make some firms more profitable than others for reasons unrelated to changes in the tax rates, change the income distribution, which, if uncontrolled for, will bias estimation. To account for the possibility of different growth rates at different points in the income distribution, we include lagged taxable income as an explanatory variable in the TI equations.
Further, we follow Gruber and Saez (2002) and include an even richer specification of lagged taxable income to account for the possibility of a non-linear interaction between mean reversion and changes in the income distribution. In particular, we add a 10-piece spline of lagged taxable income, defined at the level of the entire sample, in the TI regressions. Nevertheless, we are still imposing the assumption that the yearly changes in mean reversion and the taxable income distribution are not correlated with the annual 22 changes in tax policy.
Even with these controls, however, lagged taxable income can still be endogenous to the CIT rate change from year t − 1 to year t in the presence of income shifting. If firms expect a lower corporate tax rate in year t, then they have an incentive to report less TI in t − 1 and more TI in t. Thus, falling CIT rates, or equivalently, increasing net-of-tax-shares from t − 1 to t, can be accompanied by increasing taxable incomes due to income shifting. This, in return, can lead to upward bias in the estimates of the elasticity of TI w.r.t. the net-of-tax-share of the CIT rate.
Taxable income and wages of a firm can rise or fall from year to year for many different reasons apart from the corporate tax rate or income shifting. The firm, for example, can become more profitable because of increased management quality, local characteristics, or overall business strategy, and can consequently reward its employees better. Or it can change its financial policy, relying on more debt. Broadening of the tax base that offsets cuts in the statutory tax rate can be yet another reason.
We have shown in Table 3 that while the definition of taxable income has been changing over the years, as a whole the adjustments have narrowed the tax base, given the rising number of provisions decreasing the financial result. The depreciation rates for the different classes of assets have not changed and neither has the rule that firms can carry losses forward for 5 years. To control for unobserved firm-specific time-invariant heterogeneity, we first include firm fixed effects in the wage regressions, while differencing purges firm unobservable heterogeneity from the TI specifications. The assumption behind the within estimator is that the fixed effects α i are correlated with the regressors x it . Accounting for firm fixed effects means that the effect of the two tax rates on taxable income and wages is identified only by the within-firm time-series variation in the tax rates.
Additionally, we include fixed assets and sales as a fraction of total assets in order to control for changes in profitability not related to changes in the tax rates. We further incorporate current liabilities divided by total assets to capture any adjustments in firms' short-term debt policy. Current assets are also controlled for.
Next, we add time fixed effects. In 1997 Bulgaria came out of an inflationary recession, and there was a change in government in 1998. It is therefore important to account for these elements in the variation, which are spuriously correlated with taxable income and wages by the inclusion of year dummies. Furthermore, since the minimum wage in the country was increasing on a yearly basis in the period under consideration, it affected the reported wage for these workers who truly earned the minimum wage or whose employers underreported their true wage to pay contributions on minimum wages. Thus, reported wages will increase due to legal provisions not related to the changes in the CIT or the payroll rates. This is yet another reason to include year fixed effects χ t .
By adding year dummies, the taxable income and wage response will be identified using only the cross-sectional variation in the tax rates. In fact, this framework is equivalent to the diff-in-diff estimator. To see this, note that first-differencing the data across time, y it − y it−1 , eliminates the time-invariant firm fixed effects, but leaves the time-fixed effects. The time-fixed effects are dropped out if we difference again, this time across groups, i.e. transforming the data into (y it − y it−1 ) − (y jt − y jt−1 ), which yields the difference-in-difference estimator.
Finally, we include industry-year fixed effects, which control for changes over time in factors common to all firms in a given industry such as regulation, industrial norms, etc.
We transform both regression frameworks to incorporate the changes discussed above.
For example, equations (15) and (16) become:
where α i , χ t and ρ jt are firm-, year-, and industry-year fixed effects, respectively. X includes the natural logarithm of the ratios of sales/total assets (toas), current liabilities/toas, fixed assets/toas and current assets/toas.
Results
Effect of tax rates on reported wages
The basic estimates of the wage equation are presented in Table 5 . All regressions are estimated with firm-fixed effects. Because we always cluster at firm level, standard errors are robust to the disturbances being heteroscedastic and autocorrelated.
Column (1) in Table 5 presents a regression of the log of wage on the log of the net-of-tax-shares of the corporate and payroll tax rates, without any other controls, apart from firm-fixed effects. The elasticity of reported wage with respect to the net-oftax-share of the corporate tax rate is estimated to be -0.122, while the elasticity w.r.t.
the net-of-tax-share of the payroll rate is 1.2. The signs of the two coefficients are in line with the predictions of our model: a negative and significant effect of the CIT rate net-of-tax-share on wages represents compelling evidence for income shifting, as it is difficult to explain otherwise why this tax rate has an effect on employees' compensation as reported by employers.
Column (2) allows for year dummies, χ t , and controls for firm-level factors, including the log of fixed assets, sales, current liabilities and current assets, all as a ratio of total assets. While still positive, the effect of the payroll rate is reduced to .016 and imprecisely estimated once year dummies are included in the regression. This is not surprising, as identification of the wage response in Column (2) comes solely from the cross-sectional variation in the tax rates. In Table 1 we explained that due to the nature of the pension reform, the payroll rate has limited cross-sectional variation. The coefficient of the CIT rate almost doubles to -0.238 and remains significant.
To purge the regressions from shocks common to all firms from the same industry in a given year, we have included industry-year fixed effects in Column (3). The elasticity of wage with respect to the net-of-tax-share of the CIT rate remains very similar to that in Column (2), but the coefficient on the payroll rate increases to .354 and becomes significant at the 5% level. Using both year-and industry-year fixed effects in Column (4) yields nearly identical estimates to the ones obtained with industry-year dummies only.
To show robustness, Columns (5)-(8) repeat the analysis of Columns (1)-(4) in firstdifferences (FD). The assumption behind the FD specifications is that the percentage change in the average wage per employee is a linear function of the percentage changes in the CIT and the payroll net-of-tax-shares. Column (5) repeats the simple specification in Column (1) in first-differences, producing very similar results.
Generally, the FD estimation yields less negative elasticity of wages w.r.t. the netof-tax-share of the CIT rate as compared to the specifications in levels. One possible explanation is that there is a delayed response of wages to changes in the CIT rate.
The FD estimator uses the correlation between wages and CIT from year t − 1 to t only, while the fixed-effects estimator relates deviations from average wages to deviations from average net-of tax-share of CIT for all years. It is therefore likely that the fixed-effects estimator is more robust to delayed responsiveness. Conversely, the payroll rate has a greater effect on wages in the FD estimation, suggesting a quicker adjustment of wages to changes in the contribution rates.
In Column (9) we check how the FD results change when we expand the differencing window to t − 2, thus focusing on longer-run responses. If firms' adjustment to changes 
(3) Note: The sample in each regression refers to 1997-2002. The dependent variable is either the log of reported wage (Levels), the first-difference of log wage (FD), or the second-difference in the last Column (9). All columns include firm-fixed effects. In Columns (1)-(4), firm-fixed effects are controlled for by demeaning, while in Columns (5)-(9) firm-fixed effects are eliminated by first/second-differencing. ln(Fias/Toas), ln(Turn/Toas), ln(Culi/Toas) and ln(Cuas/Toas) are first-differenced in Columns (5)-(8) and second-differenced in Column (9). χt are year dummies and ρjt are industry-year dummies at NACE2 level. Standard errors are clustered at the firm level in all specifications. We use ***, **, and * to denote significance at the 1%, 5%, and 10% level, respectively. in the tax rates is slow, as seems to be the case with the corporate tax rate, then there is a reason to expect that the t − 2 estimates will be higher than the first-differenced ones. A quicker reaction to changes in rates or expectations that the rates will change in future will result in a weaker long-run response. In Column (9) the corporate rate effect is stronger for a longer difference window. In fact, the estimate is almost identical to that in Column (3). The coefficient on the payroll rate becomes 0.323, which is closer to the specification in levels. Table 6 repeats the regressions from Table 5 , but instead of estimating the effect of the tax rates separately, we include the tax wedge. The odd-numbered columns show the results for the ratio of the logs of the net-of-tax-shares, while the even-numbered columns contain the log of the difference t s − t c . Note the close resemblance of the absolute value of the coefficients and standard errors of ln 1−ts 1−tc to those of ln(1 − t c ) in Table 5 . The reason is that the main part of the variation in the log-ratio of the netof-tax-shares stems from variation in the CIT rate. The effect of ln(t s − t c ) on wages is -0.050 in the specification with year dummies only, and -0.046 when industry-year fixed effects are included. Similarly to Table 5 , the first-difference estimation leads to lower estimates of the tax wedge in magnitude, driven by the slower responsiveness of wages to changes in the CIT rate. Once a longer difference window is taken in Columns (7)-(8), the estimates in FD are approximately the same as the estimates in levels. (4) show results for firms who were subject to the lower corporate tax rate (have TI below the threshold) or reported zero taxable income for some of the years they appear in the panel. Columns (5)-(6) pertain to firms, which switched between high and low corporate tax rates or reported zero TI for some of the years they appear in the panel. Standard errors are clustered at firm level in all specifications. We use ***, **, and * to denote significance at the 1%, 5%, and 10% level, respectively. Table 7 splits the sample into three groups based on taxable income. The first group is composed of firms that have consistently reported TI greater than the threshold, so that they are taxed at the standard CIT rate for all years they appear in the panel.
The next group are firms who have always been subject to the lower rate, but may have reported zero taxable income for some of the years they are in the panel. Switchers between the high, low and zero CIT rates are included in the third group. The coefficients in each regression are comparable to those using the full sample in Table 5 . Since the group with TI>T has no cross-sectional variation in the CIT, Table 7 does not include
year-fixed effects.
Interestingly, the effect of the tax wedge is higher for firms subject to the standard rate, albeit insignificant, and for switchers than it is for firms who were eligible for the lower CIT rate. Since the tax wedge is bigger for the low-CIT rate firms, we expected them to be more responsive to variations in the tax rates. However, it is possible that these businesses already pay wages close to the minimum wage and find it hard, therefore, to adjust the wage downward in response to changes in the tax wedge. Our inspection of the data confirmed that the average wage per employee in the group taxed at the standard CIT rate is at least three times as high as that for the low-CIT rate group.
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The wages reported by the switching firms seem to be most responsive to both tax rates, given the estimated coefficients. This high responsiveness is expected due to the fluctuations in the CIT rate that stem from variations in reported TI, confirming our hypothesis that firms adjust reported wages as the tax wedge changes. In the case of switchers, a 1% increase in the CIT's net-of tax-share reduces reported wages by 0.32%, while an equivalent increase in the payroll's net-of-tax-share raises wages by 0.45%.
Effect of tax rates on reported taxable income
If there is shifting of income out of the social security base due to payroll evasion, then to some extent part of this income should reappear as an increased corporate taxable profit. In Table 8 we turn to exploring what happens in the corporate tax base and to TI as a result of changes in the tax rates. The regressions present 2SLS estimation.
All subsequent 2SLS regressions have very strong first stages with F-statistics for the coefficients of the IVs almost always around 1000 and above.
Since we have not log-transformed taxable income, the results are sensitive to outliers.
We have restricted the first-difference of TI in the range (-300, 300), where TI is in hundred thousands of Bulgarian levs (BGN). 9 This restriction drops 12 firms from the estimation, which have experienced great fluctuations in TI, mostly due to reporting huge TI in one year and zero TI the next year. 10
In Column (1) we have included no controls for lagged income, and hence we do not account for mean reversion and changes in the income distribution. The results have the opposite sign for the CIT rate than expected. The estimates change dramatically, however, once lagged income is added in Column (2), which demonstrates the sensitivity of the results to controlling for first-period income. Lagged taxable income is significant with a coefficient -.281. If we consider the tax change from 1997 to 1998 for a firm in the second labour category subject to the standard CIT rate, then the coefficients in Column (2) imply that the 9 percent increase in the net-of-tax-share of the CIT rate in 1998 increased TI by 7,800 BGN ($3,900). The payroll net-of-tax-share is positive but is not significantly different from zero.
The estimate of the corporate net-of-tax-share increases considerably once we weaken 9 All financial variables are in hundreds of thousands. The average exchange rate for the period 1997-2002 was 0.5 $ for 1 lev. We prefer to keep the variables in the original currency in order to avoid introducing error due to fluctuations in the exchange rate. The estimates for the CIT net-of-tax-share and the other explanatory variables are robust to different intervals, which remove the major outliers.
10 Among these twelve companies are the Bulgarian Telecommunication Company, Lukoil Burgas, and five other major oil and energy producers, two copper extraction companies, a major shipping corporation, a chemical concern, and a sea resort joint stock company. (6) we use a longer differencing window and the spline is of T It−2. Estimates in Column (7) are based on the full sample, which includes the 12 outliers. χt are year dummies and ρjt are industry-year dummies at NACE2 level. In all specifications, standard errors are clustered by firm. We use ***, **, and * to denote significance at the 1%, 5%, and 10% level, respectively.
the assumption that changes in the TI distribution are functions in log of lagged income.
We do that by adding a 10-piece linear spline of lagged income in Column (3) with knots at the percentiles of the data. The first five splines drop out of the estimation because of the very big number of zeros of lagTI. The coefficient on the corporate rate goes up to 4.00 and remains significant. The payroll effect increases as well, but is again imprecisely estimated. The spline is very negative at the low end of the lagTI distribution, followed by several positive coefficients, increasing non-linearly as income rises.
Estimating the regression with year-industry fixed effects instead of year dummies yields a lower effect of ln(1 − t c ) on D.TI (2.14) in Column (4). Column (5) combines year-and industry-year fixed effects leading to a very similar result to the one obtained with industry-year dummies only. Evaluating the tax change from 1997 to 1998 again, the coefficients in (5) imply a 20,800 BGN ($10,400) increase in TI in 1998 on average as a result of the 9% increase in CIT rate net-of-tax-share. To put this number into perspective, note that the average TI of the firms in the sample, excluding the 12 companies described above, is 95,600 BGN ($47,800). (6) is identical to the one in Column (5), but we have second-differenced the data in order to check if TI adjusts immediately, or if its responsiveness is delayed. The estimate of the corporate net-of-tax-share more than doubles, rising to 4.91, and so do the coefficients of fixed assets, sales and current liabilities, suggesting that it takes time before firms adapt to changes in the tax policy. The effect of current assets, which is always positive and significant in the first-differenced specifications, becomes insignificant in second-differences.
The regression in Column
Apart from Column (1), the payroll net-of-tax-share is found to have no significant effect on the first-difference of taxable income and is not robust to the dummy variables structure, being positive in Columns (1)-(4), and switching its sign in the remaining columns.
Lastly, Column (7) shows results for the unrestricted sample, which includes the 12 outliers we dropped before. While the corporate net-of-tax-share remains positive and similar in magnitude to the previous estimates, its standard error is much higher, resulting in imprecise estimation. The 12 outliers have a significant impact on the spline coefficients as well.
In Table 9 we focus on the response of taxable income to the tax wedge. Without lagged income control, the effect of the tax wedge has the wrong sign, which we have not reported. Once first period income is taken into account in Column (1), the estimates of the wedge become -.305, and .265 for D. ln 1−ts 1−tc and D. ln(t s − t c ), respectively. The estimates of D. ln 1−ts 1−tc become more negative with the inclusion of the splines of lagged Note: The sample in each regression refers to 1997-2002. The dependent variable is either the firstdifference of TI in absolute levels, or the second-difference in Column (4). The net-of-tax-shares are also first-differenced. Columns (2)-(4) include splines of lagged TI, not reported here. We additionally control for D.ln(Fias/Toas), D.ln(Turn/Toas), D.ln(Culi/Toas) and D.ln(Cuas/Toas), which are also not reported. Standard errors are clustered by firm in all specifications. χt are year dummies and ρjt are industry-year dummies at NACE2 level. We use ***, **, and * to denote significance at the 1%, 5%, and 10% level, respectively.
TI in Columns (2)-(4), though not significant at conventional statistical levels, except in the second-differences estimation. Given the specification controlling for industry-year fixed effects, the 5.7% decrease in the net-of-tax-share of the wedge in 1998 is estimated to raise TI by 8,500 BGN ($4, 250) . This increase in TI is lower than the one obtained using the alternative definition of the wedge, ln(t s − t c ): a 39% increase in the wedge in 1998 leads to 11,800 BGN ($5,900) increase in TI.
Overall, the coefficients suggest that TI is more responsive to the corporate netof-tax-share than the wedge, which makes sense, given that the wedge measures the incentives for income shifting out of the payroll base.
Overall Effect on the Tax Base
The firms in the sample paid $8.81 billion in wages for the period 1997-2002, and $3.48 billion in social security contributions. Using the coefficients in Table 5 , Column (4) and Table 8 , Column (5), the changes in the net-of-tax-shares of the CIT and payroll rates for firms in a given labour category, given year, and standard, low or zero CIT rate, we estimate that if there were no cuts in the payroll rate for employers, reported wages 32 would have decreased by $189.5 million and contributions -by $68 million. Conversely, had there been no cuts in the corporate income tax, reported wages could have risen by $138 million and $52.2 million more contributions could have been collected.
Taxable income declared for 1997-2002 was $6.9 billion, of which $2.03 billion was paid in corporate tax. This taxable income would have been $147.5 million lower if the corporate tax rate was not cut, resulting in $60 million less in corporate taxes.
All in all, the increase in the net-of-tax-share of the corporate tax rate had a positive result on the total tax base of wages and taxable income, decreasing wages by $138
million, but increasing TI by $147.5 million. Likewise, the net-of-tax-share of the payroll rate increases the total tax base by $189.5 million through its impact on wages.
Another way to see the overall response is to estimate a regression for the total tax base, i.e. estimate the responsiveness of the sum of wages and taxable income to the net-of-tax-shares of the tax rates. This enables us to log-transform the dependent variable, as TI=0 is no longer an issue. We instrument for ln(1 − t c ) in the usual way.
Since we cannot include a spline of taxable income only, we include a 10-piece spline of ln(Wage+TI) t−1 in a log-differenced 2SLS specification, in which we have included
year-fixed effects and industry-year dummies.
The results of a full base regression are reported in Column (3) of Table 10 and confirm our previous calculations. The estimated elasticity of the CIT rate net-of-taxshare is positive, but not significantly different from zero. This is due to the opposing effects of the corporate tax on wages and taxable income, which leads to a limited response of the total tax base, even though 1 − t c has a non-trivial impact on the separate tax bases.
Conclusion
In the last decade many developing economies have resorted to cutting the corporate income tax rate in order to attract foreign direct investment and stimulate domestic business. Developed countries have followed suit in an attempt to prevent major outflows of capital due to intensified competition. While such policy clearly generates incentives towards more honest disclosure of corporate profits, it would be hasty to consider its effects in isolation from other tax bases within the economy. The main goal of our paper is to point out the risk that a too-low CIT can exacerbate payroll tax evasion if the contribution burden on employers is significant and payroll tax evasion is prevalent.
With the collaboration of employees, such fraudulent behaviour becomes virtually undetectable and as a consequence it may be more beneficial for a firm to overpay Note: The sample in each regression refers to 1997-2002. Columns (1)-(2) repeat the estimates for the social security tax base from Table 5 and for the taxable income base from Table 8 , respectively. Column (3) shows the results for the total tax base (wages + taxable income), estimated by log-differenced 2SLS regression. All regressions contain year-and industry-year fixed effects. Column (2) contains additionally a 10-piece spline of TIt−1, while Column (3) contains a 10-piece spline of ln(Wage+TI)t−1. Standard errors are clustered at firm level in all specifications. We use ***, **, and * to denote significance at the 1%, 5%, and 10% level, respectively.
profit tax than to pay its full contribution expense. Thus, unless the government is able to somehow balance the corporate and social security burden, such a possibility certainly exists and should not be neglected. Given Europe's rapidly ageing population and significant reliance on defined benefit pension schemes, it is unlikely that we will witness a decrease of the social security burden on employers. It is therefore important to carefully consider not only the advantages of a low CIT rate, but also its potential side effects through its interaction with other tax bases.
